Abstract Water availability is a major environmental challenge to a variety of terrestrial 18 organisms. In insects, desiccation tolerance varies predictably over various spatial and temporal 19 scales and is an important physiological basis of fitness variation among natural populations.
sexes × 2 replicate cages × 3 repeats) and 40 for experimental evolution (2 treatments × 2 sexes empty chambers were used for baselining. Analyzer voltage output was recorded, stored and 168 analyzed using UI-2 data acquisition interphase and Expedata software (Sable Systems 169 International). Recording rate was set to 1 Hz and only data from the last 5 minutes of each 15 170 min run were averaged for analysis.
171
We used an additional experimental approach to compare the Florida and Maine 172 populations for which significant differences in desiccation resistance were found (see results). It baselining again for a total file recording of 3 h, which was immediately followed by another 180 recording at the same sequence. As each set of flies was added to the respirometry setup 20 min 181 prior to the initial measurement, and only data from the last 10 minutes were analyzed, the flies 182 were assayed 30 min and following additional 3h during which the flies were exposed to 183 experimental temperature and dry air flow conditions. were included in the overall data analysis.
203
Genome wide association analysis 204 We performed genome-wide association analysis on desiccation tolerance using the SNPs were associated with sex-averaged desiccation tolerance below nominal p-value of 1e-5
209
( Fig. S1 ). These SNPs were annotated as being in or nearby 36 genes (Table S1, Table S2 , and 210 Table S3 ).
211
We tested whether these 36 genes were more likely to show signals of spatially varying 212 selection than expected relative to the rest of the genome. We examined patterns of spatially 213 varying selection using whole genome resequencing of populations sampled along the east coasts 
GWAS, enrichment and parallelism of SNPs associated with desiccation tolerance 308
We observed considerable genetic variability among DGRP lines for desiccation 309 tolerance using a total of 162 lines (Table S1 ). Line means are depicted in (Table S2 and Table S3 ). 
